There is no uncertainty that Energy plays a very important part in economic growth and development of any country and increasing access to modernized systems of energy is vital to unlocking rapid economic and social development in sub Saharan Africa. Therefore, this paper has empirically examined the causality between energy and economic growth using a consistent data set and methodology for 10 sub-Saharan Africa countries for the period 1990-2012. By applying Augmented Dickey Fuller, co-integration and causality tests the study finds causality running from GDP to energy consumption in Nigeria, in Ghana causality runs from energy consumption to GDP, for Namibia causality runs from GDP to energy consumption but not vice versa and for Cote d'ivore causality runs from gross capital formation to GDP. And no evidence of causality found in Togo, Cameroon, Botswana, Ethiopia, South Africa and Benin.
INTRODUCTION
Sub-Saharan Africa is naturally endowed with energy resources but unfortunately huge renewable resources remain untapped reason being that countries in the region are largely underdeveloped. Energy sector is pivotal to induce prosperity in sub-Saharan Africa, the demand for Energy in sub-Saharan Africa increased to around 45% from2000 to 2012, but accounts for only 4% of global demand despite being home to 13% of the global population. Furthermore, Hoeven (2014) opined that "A better functioning energy sector is vital to ensuring that the citizens of sub-Saharan Africa can fulfill their aspirations," and "The energy sector is acting as a brake on development, but this can be overcome and the benefits of success are huge."
More so, the problem of energy in sub-Saharan Africa according to the International Energy Agency (IEA) Africa Energy Outlook is that more than 620 million people in the region (twothirds of the population) have no access to electricity, and nearly 730 million people rely on dangerous, inefficient forms of cooking. The use of solid biomass (mainly fuel wood and As mentioned by (Jaruwan et al 2006) , when causality runs from economic growth to energy consumption or if there is no causality in either direction this denotes a less energy-dependent economy and, energy conservation policies may be implemented with little or no adverse effects on economic growth. Therefore, it is of prime importance to identify the direction of causality between energy consumption and economic growth in order to implement the appropriate energy policies, including conservation policies in developing countries. So it has become imperative for policy makers to know the direction of causality between the variables. Going by the above the question now becomes does energy consumption granger cause' GDP? Or does GDP granger cause' energy consumption?
The broad objective of this paper is to analyze the causal links between energy consumption and economic growth, for a sample of 10 countries of Sub-Saharan Africa, by using unit root tests, co-integration and Granger causality tests, and using annual time series data for the period 1990-2012. The paper is motivated by the shortage of empirical works on causality between energy consumption and GDP for these countries. Therefore this research aims to fill this gap and to add to existing empirical literature on the subject matter and thus findings will assist the policy makers in designing and implementing policies.
To achieve this objective the paper is organized thus: The first part of this paper deals with introduction; section 2 deals with review of existing literature, the subsequent sections report the methodology and data, empirical results, conclusion and recommendations.
LITERATURE REVIEW
In exploring the nexus between energy and GDP in sub-Saharan Africa, it is very simple to understand that the entire economy depends on energy consumption. Going by the fact that resources are turned into goods and services, and that transformation of any nature requires the use of energy, it seems judicious that the output of the economy is associated with the amount of energy added to the system. For this reason many studies have tested the causality between energy and economic growth; but consensus has not yet become apparent on the direction of causality. Therefore, the empirical findings are presented in Table 1 below; findings of the studies are ranging from bi-directional, uni-directional or no directional causality. Note: ↔ means bi-directional causality exists between the variables → means that causality flows from one variable to the other. − means no causality exists between the variables.
More so, other pioneering studies such as Akarca and Long (1979) found unidirectional Granger causality running from energy consumption to employment with no feedback, using US monthly data for the period 1973-1978. They estimated the long-run elasticity of total employment with respect to energy consumption to be 0.1356. Erol and Yu (1987) using bivariate models tested the relationship between energy consumption and GDP for six selected developed economies, namely; Canada, England, France, Germany Italy and Japan, with data for the period 1952-1982.
The study found a bidirectional causal relationship for Japan, unidirectional from energy consumption to GDP for Canada and unidirectional from GDP to energy consumption for Germany and Italy. They found no causality for France and England. Wolde-Rufael (2005) investigates the long run relationship between energy use per capita and per capita real gross domestic product (GDP) for 19 African countries for the period 1971-2001 using Bounds cointegration and the vector auto regressions tests. The results show that there was a long run relationship between the two series for only eight countries and causality for only 10 countries.
METHODOLOGY
Considering the above, the methodology adopted for this paper involves 3 steps thus:
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Step 1: In order to avoid spurious result the study employed the use of the Augmented Dickey Fuller (ADF) to test the stationarity of the variables for each country. This is achieved by including a constant term and a time trend in the ADF equation when testing the data at its original form (level), whereas when testing the first differences of the ADF equation includes a constant. For both, the number of lags is determined by Schwarz (SIC) criteria. The general expectation is that the variables will be I(0) in levels and I(1) in first differences. However, the necessary condition for testing a long-run relationship between two variables is that these variables are I (1), i.e., stationary in first differences. In this paper, therefore, classical unit root tests will be used (ADF) test (see Dickey and Fuller, 1981; Said and Dickey, 1984) . ADF test is based on the null hypothesis that a unit root exists within the time series. Note that if the variables are I (1), i.e., stationary in first differences we proceed to test for co-integration.
Step 2: Furthermore, Co-integration will be tested by using two co-integration techniques that were devised by Johansen and Juselius (JJ) (1990). In the JJ method, two tests are used for the determination of the number of co-integrating vectors (r): the maximum eigenvalue test and the trace test. For consistency, the specification that allows for a linear trend in the data with an intercept but no trend in the co-integrating vector is utilized with the optimal lag structure for the VAR selected by using the Schwarz (SIC) criteria. Co-integration is accepted if both the Trace and Max-eigenvalue test statistics indicate one co-integrating vector at the 5% level of significance. From this if, co-integration is found proceed to Stage test for causality between the variables.
Stage 3:
To test for causality from x to y (and y to x) Granger Causality test will be used to see the direction of causality between the variables. According to Granger (1969) Step 3. Causality test
Yes
Causality exists (at least one direction)
Step 2.Cointegration Johansen
Step 1. Integration, Stationarity ADF Source:Jaruwan et al, 2006 8 8 In order to ensure consistency, data for all countries comes from the same source the World Bank data 2015 for 10 Sub-Saharan Africa Countries. The variables used are Gross Domestic Product (GDP), Gross Capital Formation (GCF) and energy consumption (E).
For each country Gross capital formation (GCF) consists of outlays in addition to the fixed assets of the economy plus net changes in the level of inventories. Energy input (E) refers to use of primary energy before transformation to other end-use fuels, which is equal to indigenous production plus imports and stock changes, minus exports and fuels supplied to ships and aircraft engaged in international transport. Energy consumption data are aggregated and measured by kilotons of oil equivalent.
Annual time series data from 1990 to 2012 sourced from the World Bank (2015) were used and the choice of this period was constrained by the availability of data on energy consumption in the countries. After finding cointegration, the causality among the variables was investigated. As Granger (1988) points out, if there exists a cointegration vector between variables, there is causality among these variables at least in one direction. Thus, Granger causality test is employed to determine the causal relationships between these variables. There are four possible outcomes regarding causal relationships between variables: unidirectional causality from x and y or vice versa; bidirectional causality between the two variables; and, lack of any causal relationship. Table 4 . Causality Test for sub-Saharan Africa countries
EMPIRICAL RESULTS
Countries E--->Y
Y--->E E<--->Y E----Y GCF--->Y Y-->GCF Y<--->GCF Y----GCF E--->GCF GCF--->E E<--->GCF E----GCF
Note: ↔ means bi-directional causality exists between the variables → means that causality flows from one variable to the other. − means no causality exists between the variables.  Indicates presence of causality between the variables (bi-directional, uni-directional or no causality) Y= Real Gross Domestic Product, GCF = Gross Capital Formation and E = Energy Consumption.
CONCLUSION AND RECOMMENDATIONS
In summary, this paper has empirically examined the causal relationship between energy consumption and economic growth for 10 sub-Saharan African countries. Time series data were analyzed using unit root test before applying co-integration test via Johansen method. Since the variables are integrated of the same order we apply the Johnsen-Juselius maximum likelihood method of co-integration to obtain the number of co-integrating vector(s). After running JJ the variables are found to be co-integrated which means that they share a common stochastic trend and will grow proportionally i.e. the variables have a long-run relationship. The variables are found to be co-integrated; we specify an error correction model and estimate it using standard methods and diagnostic tests. Then we proceed to test the causality between the variable because co-integration indicates that causality exist between two series but it fails to show the direction of the causal relationship. Therefore, evidence of causality was found in Nigeria, Ghana, Namibia and cote d'ivore but no causality found in Togo, Cameroon, Botswana, Ethiopia, South Africa and Benin. As mentioned earlier, when causality runs from economic growth to energy consumption or if there is no causality in either direction this denotes a less energy-dependent economy and, energy conservation policies may be implemented with little or no adverse effects on economic growth. Therefore, it is of prime importance to identify the direction of causality between energy consumption and economic growth in order to implement the appropriate energy policies, including conservation policies in sub-Saharan Africa. So it has become imperative for policy makers to know the direction of causality between the variables However, in some of these countries energy service enterprises have been established, especially in renewable energy and also national capabilities in energy agencies for energy planning and policy development have improved in the region through energy projects. Despite the improvements and progress there are so many gaps that need to be filled.
Going by the above, it is important to provide a set of policy recommendations that will guide policy makers and also be applicable to these sub-Sahara African countries thus:
 Some of the gaps in sub-Saharan Africa can be filled through the implementation of research and development (R&D) as it will provide the necessary information needed for effective policy making in the energy sectors. R&D must be strengthened and incorporated for the region to improve its developmental state.  The rural and urban areas should have access to sustainable energy  There should be superabundant increase in guaranteed energy supply  Empowering and sustaining human and institutional capacity  Policy makers should try as much as possible to provide an incentive for timely energy demand growth because there is low energy demand base in Africa.
